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Background: Medical students report high stress levels and in particular, the clinical phase is a demanding one.
The field of medicine is still described as having a patriarchal culture which favors aspects like a physicians’
perceived certainty and rationalism. Also, the Effort-Recovery Model explains stress as coming from a discrepancy
between job demands, job control, and perceived work potential. Gendered differences in stress are reported, but
not much is known about medical interns’ perceptions of how gender plays in relation to stress. The aim of this
study is to explore how medical interns experience and cope with stress, as well as how they reflect on the
gendered aspects of stress.
Methods: In order to do this, we have performed a qualitative study. In 2010–2011, semi-structured qualitative interviews
were conducted with seventeen medical interns across all three years of the Masters programme (6 male, 11 female) at
a Dutch medical school. The interview guide is based on gender theory, the Effort-Recovery Model, and empirical
literature. Transcribed interviews have been analyzed thematically.
Results: First, stress mainly evolves from having to prove one’s self and show off competencies and motivation (“Show
What You Know…”). Second, interns seek own solutions for handling stress because it is not open for discussion (…
“And Deal With Stress Yourself”). Patient encounters are a source of pride and satisfaction rather than a source of stress.
But interns report having to present themselves as ‘professional and self-confident’, remaining silent about experiencing
stress. Female students are perceived to have more stress and to study harder in order to live up to expectations.
Conclusions: The implicit message interns hear is to remain silent about insecurities and stress, and, in particular,
female students might face disadvantages. Students who feel less able to manifest the ‘masculine protest’ may benefit
from a culture that embraces more collaborative styles, such as having open conversation about stress.
Keywords: Gender, Stress, Interns, Rotations, Medical education, CopingBackground
Mental health problems such as high stress levels and
substance abuse are highly prevalent among physicians
[1-4]. Medical students show high stress levels early on
in their studies [5-8], and the transition from the pre-
clinical to the clinical phase is particularly demanding
[6,9,10]. However, the medical profession seems uninter-
ested in its members’ mental health [7]. In addition, pro-
fessional norms in medicine are said to be more in line* Correspondence: p.verdonk@vumc.nl
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reproduction in any medium, provided the orwith masculinist gender norms, largely influenced by
competition, than with feminine norms, which focus on
open conversation and empathy [11-14]. Stress-related
disorders such as anxiety and depression are more
prevalent among women e.g. [15], and a higher preva-
lence of work-related stress is found among highly edu-
cated women than their male counterparts. This is
found already between those of 15–25 years of age [16].
We have conducted a qualitative interview study to ex-
plore how medical interns in the Netherlands experi-
ence and cope with stress as well as how they reflect
upon gender in this process.l Ltd. This is an Open Access article distributed under the terms of the Creative
ommons.org/licenses/by/2.0), which permits unrestricted use, distribution, and
iginal work is properly credited.
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As a consequence of the Bologna Declaration of 1999,
which aims towards, amongst other things, recognition of
degrees [17], medical education in Europe is moving toward
more harmonization. Therefore, a unified structure with
separate undergraduate and graduate programmes has been
set up in the Netherlands. Generally, curricula are vertically
integrated. Medical schools teach basic medical sciences,
basic communication and clinical skills, and professionalism
as applied to medicine in the bachelor programme, whereas
in the master programme clinical and communication skills
are developed together with an in-depth understanding of
the basic sciences [17]. In the Netherlands, local differences
between the eight medical schools exist in, for instance,
educational approaches (e.g., problem-based learning versus
traditional ways of teaching), and in the student population
(as schools in the western part of the country attract more
cultural minority students with migrant backgrounds). Des-
pite these differences, all eight schools fulfill the same final
objectives for medical education as defined in the Dutch
Framework 2009 [18], and the female:male ratio of the
Dutch student population is on average 2:1. This ‘femi-
nization’ of medical education is also reported elsewhere,
such as in the Nordic countries, the United Kingdom, the
United States, Canada and Australia [19]. This gender ra-
tio in medical education is related to girls’ higher interest
in medicine and to their higher academic achievements in
secondary education, a selection criteria for medical edu-
cation in the Netherlands, being higher grades associated
with a relatively lower chance of dropping out [20].
Stress among medical students
Stress can be defined as the experience of a discrepancy be-
tween perceived demands and perceived resources. ‘Fairly
strong’ stress and a high prevalence of mental health
problems (17-33%) are found among medical students
[8,21-23]. Stress levels increase during medical educa-
tion and rise further throughout residency [7,21,23-25].
Post-mortem human dissection is highly reported as a
stressor among first year students. Other sources of high
and more chronic stress are the increasing workload [25],
and concerns about academic performance in conjunction
with lacking leisure time, particularly during the clinical
phase, when professional knowledge and skills are put to
the test [6]. Communicating with sick and dying patients
and their families can also be a source of stress [9].
In the clinical phase, students move through the special-
ties by learning-on-the-job. Each new rotation requires
unique medical knowledge and a set of skills, which often
highlights students’ deficiencies more than their progress
and competencies [8]. Students in their clinical years often
feel inadequately prepared [10], and transition courses are
suggested [26]. Furthermore, many students feel insecure
about the expectations of the faculty and clinical staffregarding their performance. The majority of students
wish for more clear descriptions of the requirements
regarding professional behavior and task performance,
and for more sufficient supervision [26,27]. Another major
issue in medical education is the abuse faced by students
and specialists in academic hospitals, such as verbal abuse
or excessive workloads [8,28-30]. Female students in
particular are prone to sexual harassment by fellow stu-
dents, supervisors and patients [11,31-33]. Abuse affects
students’ self-confidence in regards to clinical skills and
mental health problems [34]. Although stressful intern-
ships are considered a ‘rite de passage’ strengthening
young doctors, high stress levels among physicians show
that stress is not a transient phenomenon [3,7]. Besides,
gender differences occur.
Theoretical and empirical underpinnings
Gender theory
People make sense of the world by dividing it into categor-
ies, including those of gender [35]. The concept of ‘gender’
is commonly used to refer to the social aspects of being a
man or a woman, differentiated from their biological as-
pects, for which the concept of ‘sex’ is used [36]. Gender is
used to organize societies and is incorporated within insti-
tutions and individuals in many ways. Gender socialization
refers to the developing of a male or female identity by in-
ternalizing certain roles, tasks and characteristics assigned
to these labels. The categories of men and women are not
only assigned different characteristics, as they are consid-
ered to be mutually exclusive, but these categories are also
ordered hierarchically in power relations [35]. Despite gen-
der ideology that prescribes that women are feminine and
not masculine and that men are masculine and not femin-
ine, men and women do assign both aspects of femininity
and of masculinity to themselves [37]. Femininity refers to
what are often considered desirable traits for women, such
as being shy and caring, and masculinity to what are desir-
able traits for men, such as being athletic and rational [38].
Higher status is assigned to men and to masculinity, and
those of higher status are assumed to be competent. Those
of lower status are considered to carry the ‘burden of proof ’,
needing to show that they are competent [14,39]. But gen-
der is not only a characteristic or trait. Gender is also a lived
experience to which processes of gender or ‘doing gender’
are relevant [35,40]. Gender is both a material and a cul-
tural phenomenon; men and women are socialized so that
gender becomes an individual’s identity, which is main-
tained in daily interactions and through performative ac-
tions [35]. As gender is embedded in individual identities,
masculinity and femininity apply to both men and women;
gender is relational because it is actively developed and
maintained through interaction; and last but not least,
gender is integrated into arenas at the structural level,
such as in the healthcare system [36].
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‘male dominance’, and, as an institution, medicine has long
been dominated by men. For instance, despite the
feminization of the medical profession in many countries,
there is still an unequal distribution of men and women
over specialties and in medical leadership [19]. However,
calling it a patriarchal culture does not necessarily refer
only to the dominance of male doctors but, rather it refers
to a culture that favors heroism, rationalism, certainty,
distance, and objectification at the expense of more collab-
orative approaches [14]. Bleakley calls this culture of dis-
tancing oneself ‘the masculine protest’. Since physicians
see so much suffering, this ‘masculine protest’ helps physi-
cians to protect themselves against admitting to uncer-
tainty, vulnerability and feelings of powerlessness. And
although distancing oneself is a widely adopted coping style
for doctors, it may come at a psychological price, such as
experiencing stress or a decline in empathy. Furthermore,
the ‘masculine protest’ does not work for all physicians,
and the consequences of failed protesting can be psycho-
logical health complaints such as higher burnout rates,
substance abuse and depression [14]. Hidden rules for ap-
propriate behaviors of male and female physicians are also
embedded within medical culture [19]. For instance, dis-
tancing oneself may for instance be a more desirable trait
for men than for women, whereas admitting to vulnerabil-
ity may be more desirable for women than for men.
Evidence suggests that depersonalization or depressive
symptoms are not necessarily related to direct contact
with patients and patient suffering, but rather that other
aspects of the medical working environment are risk fac-
tors. In particular, working conditions such as excessive
workload, lack of support from supervisors and harass-
ment are determinants of physicians’ ill mental health
e.g. [41,42]. These factors are also found to play a role in
medical students’ reports of stress [8]. Furthermore, they
resemble the profile of a patriarchal culture, which fa-
vors, for instance, competitiveness over collaboration.
Effort-recovery model
In the Effort-Recovery Model, the development of stress is
explained by a discrepancy between: (a) experienced job
demands; (b) experienced job control; and (c) experienced
work potential [43,44]. Job demands are conditions such
as time pressure, emotional or physical demands at work.
Job control refers to decision latitude, such as the ability
to decide when and how a particular task is executed.
Work potential, also incorporating individual factors, en-
tails aspects such as knowledge and skills, willingness or
motivation to meet demands, and coping style. When, for
instance, job demands are perceived as high and individual
skills are estimated to be insufficient, then these three di-
mensions are perceived as being out of balance. Generally,
recovery occurs by temporarily ceasing to put energy into atask, e.g. during a break or after work by restoring depleted
resources (by means of sleeping, spending time with friends
or doing sports), or by increasing work potential through
learning and developing skills/increasing competencies. But
for medical interns, each rotation requires a new set of
skills and students may have little time to rest [6,8].
Gender and stress among medical students
Medical education is a lived experience that constructs
professional identities with a strong defense against admit-
ting vulnerabilities and uncertainties [14]. Thus, students
have to learn to deal with an organizational culture during
their internships that may well be related to the feelings of
stress that this type of culture originally had aimed to pre-
vent. Internships in particular are meant to support the
transition from student identities to professional identities.
Not only does gender play a role in medical students’ own
experiences, but students may also perceive how other
students, male and female, deal with stressors during their
internships, or, how gender and stress are ‘done’.
Some studies found no or small gender differences in
stress symptoms among medical students and physicians
[1,3,21,22,45,46]. In other studies, female physicians and
female students report burnout, stress, anxiety and depres-
sion more often than men [12,13,41,47]. Female medical
students worry more often about their academic perform-
ance and career decisions than men do [12]. In an earlier
study, female medical students rated stressful life events
more negatively and reported less personal achievements
than men [48]. An Israeli longitudinal study found a higher
vulnerability to anxiety caused by the pressure of academic
and medical competencies among female medical students
[49]. Even when objectively, female medical students’ aca-
demic performances are higher [50], gender bias is ex-
posed in performance evaluations [51]. Women’s intellect
(more often defined as ‘sensitive’) was given less credit than
comparable males’ intellect (more often ‘quick learners’)
[51]. Hence, women’s abilities may be questioned more
than men’s by their assessors, peers and themselves. In
general, women tend to underestimate their abilities
whereas men are more likely to overestimate their abilities
and performances [52]. Observers perceive female medical
students as significantly less confident than male students
[53]. Female students may be more sensitive to other peo-
ple’s emotions and reflect more about their own reactions
and performances [12,54]. Generally, women are more
likely to engage in rumination, or passively focusing on
one’s symptoms of distress and on their possible causes
and consequences [55], amplifying chronic strain [56].
Physicians and medical students report high stress levels
and gendered experiences and responses to stress seem to
occur. In particular, stress is related to factors in the work
environment and people’s perceptions of these factors.
Distancing oneself and, thus, trying to fit into a ‘patriarchal
Table 1 Participant information
Participant Gender Age Year of Education Marital status
1 Female 24 6th year student Single
2 Male 23 5th year student Relationship
3 Male 24 4th year student Single
4 Female 22 4th year student Single
5 Female 23 5th year student Single
6 Female 23 5th year student Single
7 Female 31 5th year student Single
8 Female 24 5th year student Relationship
9 Male 24 6th year student Relationship
10 Female 22 4th year student Single
11 Female 22 5th year student Single
12 Female 23 5th year student Single
13 Male 23 5th year student Single
14 Male 23 4th year student Relationship
15 Female 22 4th year student Relationship
16 Female 22 5th year student Single
17 Male 23 5th year student Single
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seems an important characteristic of physicians’ profes-
sional roles, and thus students must be taught and learn
to internalize this professional standard. And although
medical education is associated with high stress levels
already early on, ‘doing doctor’ is in particular learned
from ‘lived experience’ during rotations. From the fore-
gone, reported differences between male and female physi-
cians suggest that gendered aspects play roles in how
medical students perceive and learn to deal with work
stressors and the work environment. So far, medical stu-
dents’ reflections on gendered aspects in stress have not
been studied. Hence, our research question is: “How do
medical interns experience and cope with stress and how
do they reflect on gendered aspects in stress?”
Methods
Participants
Since 2006, Maastricht University has offered separate
Bachelors’ and Masters’ programmes with a problem-
based learning approach [57]. During the three clinical
years, students rotate through internships in different
wards, from the academic hospital to peripheral hospi-
tals in the region (involved in the education of interns
during the clinical phase as well).
In 2010–2011, seventeen interviews were conducted to
investigate Dutch medical interns’ experiences of stress.
We have aimed for purposive sampling to maximize the
richness, depth and variability of the data. We have also
aimed to select participants that could provide the most
informative data while providing different perspectives
on the topic, based on age, gender, master year and rela-
tionship status [58].
In order to recruit interviewees, originally announce-
ments were distributed. But this yielded no response.
Therefore, students were directly approached through per-
sonal contacts, after education meetings and through snow-
balling. This turned our sampling strategy more into one of
convenience, but with the required diversity among our in-
terviewees, in for instance gender and master year. Students
were invited to participate in a study of stress among
medical interns. The aim of this study was explained to the
students as to gain insight into how they experience stress,
factors leading to stress and its consequences, with the
ultimate goal of providing recommendations for improving
the medical curriculum in regard to stress prevention.
Furthermore, we explained our interest in gendered aspects
to these students. We emphasized that the students were
selected as possible participants in this study because they
fit the characteristics of the proposed research population.
Interviewees were not known to the interviewers.
Table 1 provides an overview of the participants’ charac-
teristics. None of the participants reported to have children.
All participants had Dutch nationality. Six interns weremale, and 11 were female. This reflects the gender ratio in
Dutch medical education, where more than two thirds of
the medical student population is female.
Interview guide
Prior to the subject interviews, we interviewed the
Director of Education to gain an understanding of circum-
stances at Maastricht University with particular regard to
medical internships. A topic list (see Table 2) was devel-
oped to guide the semi-structured interviews [59].
Based on gender theory, the Effort-Recovery Model and
empirical literature, in the interviews special attention was
paid to stress experiences and coping, how interviewees
perceived stress among other interns and supervisors, and
whether and how they perceived gender aspects playing a
role. For instance, the Effort-Recovery Model was incorpo-
rated in questions about work load, hours, stressful situa-
tions and challenges (effort), and in how students cope with
stress, how they experience support from supervisors (work
potential), and what the consequences of stress are in terms
of their well-being and changes in their private lives (recov-
ery, or cumulation). In regard to gender theory, questions
were asked about how students perceive gender differences
in patient encounters and treatment by supervisors, what it
is like to be (fe)male in the medical profession and whether
they experience a fit between their own values and the
hospital/medical culture (see interview guide Table 2).
Interviews were tape-recorded and the interviewers took
notes during the interviews. Under Dutch legislation ethical
approval is not required, but informed consent forms were
signed. The interviewer of the first nine interviews was a
Table 2 Interview topic list
General introduction Information, informed consent, confidentiality, duration, demographics
Impressions of the internship Short description, expectations and reality check, choosing medicine
Stress and its determinants A typical ‘internship’ day, (dis)likes, stressfulness, possible changes, stress as a physician, what are stressful
situations and challenges (examples), work load and hours
Consequences of stress Well-being, changes in (private) life, changes in attitude towards profession, feelings about future
Preclinical education Preparation for internships
Coping How do you cope with stress, strategies, how effective, social support, role of supervisors and staff, perceptions
of coping with stress among medical staff
Gender aspects Does being (fe)male play a role, gender differences in patient encounters, differences in treatment by supervisors
or patients, social comparison of own performance, what is it like to be (fe)male in the medical profession, how is
the fit between own values and hospital/medical culture
Topics for improvement What would you like to (see) change(d)?
Reflection and additions How about your choice for medicine
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conducted in English because of her German background,
and she focused particularly on students’ perceptions of
gendered aspects. The second interviewer was a Dutch
male Public Health Masters student and he focused more
on experiences with supervisors. His eight interviews were
held in Dutch.
Data analysis
Researcher triangulation was applied to base coding and
analytical decisions on convergent validation, by discussing
coding, clustering, and analyzing among the researchers
[58,60]. All interviews were transcribed verbatim. Tran-
scripts were read multiple times in order to get a feeling
for the depth of the data and to collect and discuss ideas
that came up while reading the data. First, we hand-coded
interviews 1–9 (manifest content). We used an interpret-
ative approach by analyzing thematically to identify pat-
terns and categories in the data [59-61]. Data analysis was
as inductive as possible, and emergent themes rather than
theoretical concepts, lead the analytical process. Analyzing
the data in a thematic way was done by the following six
constructive steps. First, the first and second author
familiarized themselves with the data. This means reading
the transcripts over and over again to get a feeling for what
the interviewees were actually saying and to get an initial
understanding of potentially interesting patterns. The
second step was to actually collect the ideas that came up
while reading the data. This involved the creation of initial
codes out of the raw data by the second author through
identifying features of the data and organizing the data
into meaningful groups, and discussing the codes with the
first author. We negotiated the codes until agreements
were reached, but generally there was a high level of agree-
ment. Codes were added to chunks of text or sentences,
for instance; personal adjustments and growth, insecurity
of not knowing everything, doubting, or ruminating (see
an example in Table 3). We coded as many potentialpatterns as possible to have a rich basis for searching for
the actual themes. In the third phase, the different codes
were analyzed in order to combine codes in overarching
clusters. Thus, categories were constructed by combining
codes (axial coding). Initial clusters were for instance
working hard, professional skills and knowledge, dealing
with expectations, or coping with stress. In the next step,
the created themes and sub-themes were reviewed and
checked for their validation. For this purpose the data had
to be reviewed with the aim of checking whether the
themes ‘work’ in relation to the data and if new codes had
to be created. In phase five of the thematic analysis, the
themes were further refined and themes were analyzed by
going back to the data extracts that were put under a clus-
ter of codes and by identifying what was of interest about
them and why. Finally, we connected the themes to the
data (latent content) [60,61]. The second series of inter-
views by the third author took place after these initial cat-
egories were established. We used interviews 10–17 as a
member check to corroborate or falsify our former findings,
and compared and adjusted the content accordingly.
The second series confirmed and enriched the results of
the first series, particularly in regard to students’ percep-
tion of supervisor stress, and data saturation, meaning the
point at which new information produces little to no
change to the codebook, was achieved [62]. Guest et al.
conducted an experiment with data saturation and vari-
ability. In their study, data saturation occurred for the
most part after analyzing 12 interviews in a relatively
homogenous population and with similar sets of questions
[62]. In our study, the second series hardly added more in-
formation although it did provide more nuances. Similarly,
our study took place among a homogenous group and a
similar interview guide was used. Hence, we conclude that
data saturation was achieved. In the results section we
present two major themes that reflect the interviewees’ ex-
periences and stories. In Table 3, we provide an example
of how we developed codes, categories, clusters and final
Table 3 Data analysis: examples of codes, categories, clusters and themes
Codes (in bold in overlapping categories) Overlapping categories Combined in cluster Broken down in themes
1. Perceptions of internship
Proving professional skills and
knowledge
Show What You Know…, e.g.
2. Stressful thinking - Having to prove yourself
3. Perceptions of stress - personality - Prove your motivation
4. A typical day - Doubting; women perceived to
doubt more
5. Motivation - Being noticed
6. Insecurity of not knowing everything/
expectations




10. Taking work ‘home’/not being able to
‘let go’
11. Planning
12. Prove yourself Dealing with
expectations
1. Perceptions of internship
Working hard
… And Deal With Stress Yourself, e.g.
2. Stressful thinking - Stressful thinking
3. Perceptions of stress - personality - Individual differences
4. A typical day - Work really hard increases stress
5. Motivation - Taking work home/not being able to
‘let go’
6. Insecurity of not knowing everything/
expectations
- Feel and maintain the motivation
7. Rumination - Planning, goal setting
8. Time pressure/workload
9. Doubting
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reporting qualitative studies (http://www.biomedcentral.
com/authors/rats, accessed 26 April 2014).
Results
Two major themes emerged about how students experi-
ence and cope with stress. These are elaborated below.
Show What You Know…
In order to convince themselves, supervisors and col-
leagues that they can fulfill the job, students feel they
must be prepared to continuously show off their compe-
tencies and motivation:
‘They [supervisors] don’t have to make a lot of effort
and while you always have to make a lot of effort
every time again to show that you’re motivated, to
show them that you know stuff and I am motivated,but it’s quite stressful to always show that, it can be
quite exhausting.’ (S5, f, 23 yrs, 5th year)
Male and female medical interns follow the general pat-
terns of gender differences: female interns are perceived to
have more stress in relation to having to prove themselves.
‘I think it’s hard for women to leave things, to just let
them go and men can do that better. And I think women
want to do things for 100% or 1000% and men just do it,
it doesn’t matter, 70% is enough. I think women have
higher expectations of themselves.’ (S8, f, 23 yrs, 5th year)
But female students also report having to work harder
in order to come across convincingly. Male interns seem,
but definitely are perceived to be, more relaxed and self-
confident about their clinical performance and the im-
pressions they make on the wards.
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and women, eh, I do want to do a lot things at once. It’s a
bit chaotic for me. And I think they really deal with stress
better. [I: Why?] Because they can organize better, they
also, I don’t know. Because they also don’t show it, to
me at least. What I also see is that the girls are more
likely to complain than the boys’. (S1, f, 24 yrs, 6th year)
Generally, students think that the more you know, the
better a doctor you are, but possessing knowledge is not
enough. For good grades and future careers, students must
ensure being noticed by supervisors, and thus, compete:
‘If you want to have a good grade, then you need to get
noticed. So they [the supervisors] know ‘Oh, she’s smart’
or ‘Oh, she noticed a lot of things’ or ‘Oh, she knows all
about it’. But if you don’t say anything, then they think
‘Oh well, she’s just there or she’s not there, it doesn’t
matter!’ That’s a tough world’. (S1, f, 24 yrs, 6th year)
On the wards, interns often feel like ‘nobodies’ or at
most anonymous bodies, for instance because supervi-
sors explain to the patient that ‘the intern’ will take it
further. The internships fuel competition between stu-
dents to prove that they are ‘somebody’. But there are
different ways of ‘standing out’. This male student men-
tions how pretty female students sometimes receive the
benefit of the doubt from supervisors:
‘In general, not many [gender differences], but
occasionally with attractive female interns I have a
feeling that some doctors maintain different standards.
[…] More positive feedback for similar work than other
people’. (S17, m, 23 yrs, 5th year)
And although such gender bias benefits these female
students’ grades, they are also more often noticed in ways
that are less congruent with the physician role. Female stu-
dents experience that women are granted less credibility,
for instance by patients who sometimes think they
are nurses or when supervisors ask about boyfriends.
‘I believe that patients approach women differently.
You have to prove yourself more as a woman. They do
not trust you as quickly as they trust men and think
that you are a nurse’. (S16, f, 22 yrs, 5th year)
Furthermore, competition seems to cause self-doubt
among female students, whereas for male students com-
petition may be more stimulating:
‘When you start to work in the hospital you are at the
bottom of the ladder. You need to climb up and prove
yourself, prove that you’re a good doctor, that you knowa lot of things and I am not sure if I really want to do
that or whether I’m capable’. (S1, f, 24 yrs, 6th year)‘When I am the one who knows less than others, it
feels uncomfortable, but it is also a stimulus’.
(S17, m, 23 yrs, 5th year)
Ambiguous demands raise stress. Interns must try to
figure out what is expected of them, as sometimes they
are given responsibilities above their capabilities and
sometimes they hardly get the opportunity to show what
they know. The expectations as experienced by the stu-
dents, incorporate many implicitly expected attitudes.
One message is however clear: work hard. Working hard
and long hours is perceived as stressful. Yet, they do not
find this work ethos problematic, but rather a necessary
attitude of physicians. They adapt to what they observe
as appropriate behavior because it benefits patients:
‘There is this culture of working hard, making long
days and that this is just normal. But you also have to
see that it is difficult to change that. And I don’t know
if that would be the best for the patient, I mean
doctors who are working long days and always being
there for their patients mostly are very good doctors’.
(S5, f, 23 yrs, 5th year)
The interviewees are aware of the high expectations
they must live up to during their internships, explicit in
knowledge and skills as well as implicit in attitude and
motivation.
… And Deal With Stress Yourself
Some students try to live up to all the expectations by
studying hard to ensure a good academic and clinical per-
formance. For some this works well, but for others, more
often female students according to the interviewees, this
strategy of working harder increases their stress levels
which in turn seems to raise self-doubt. Other students
mention that they had lowered their expectations in order
to combine study with other life domains and to diminish
stress. This interviewee realized that she cannot and will
not live up to the high expectations:
‘I think in the beginning I had a lot more stress,
because I thought it would be important to get good
grades and prove myself but now I am also satisfied
with just passing. When I have the feeling I did
enough, this is what I am capable of, I am satisfied.
And if they don’t think this is enough, then that’s their
opinion’. (S1, f, 24 yrs, 6th year)
A female student reports how her motivation was
lowered when she realized that work in the hospital did
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physician. Nevertheless, most interviewees said they enjoy
working with patients; they receive immediate feedback on
their performance from the patients, as most are grateful
for getting help. As such, patient care is rather a resource
than a demand, despite pressure that results from being
responsible for other people’s lives.
‘Working with patients is, in general, not that stressful.
I don’t need to prove in front of the patients. I just ask
them about their health status and they notice that I
want to help them and are glad to cooperate with me.’
(S1, f, 24 yrs, 6th year)
By setting clear goals, drawing on intrinsic motivation,
realizing that the internships are only temporary and
dreaming of a less stressful future, for instance, in a spe-
cialty that allows a better work-life balance or because
they have more experience, students work their way
through the stress they experience during the intern-
ships. Differences between specialties are mentioned:
‘I think the job is very stressful and sometimes I’m
asking myself ‘How am I going to do that later when
I want to have children beside such a job?!’ I don’t
know, I hope I can do it part-time, but I don’t know.
Yeah, for that reason I think I am going to be a
general practitioner, because I like internal medicine
and general practice, but internal medicine is a lot more
work than general practice’. (S8, f, 23 yrs, 5th year)
General practice has the reputation of being more re-
laxed and being able to better accommodate combina-
tions of work and care. However, this seems to be more
acceptable for and accepted by women. The following
interviewee’s answer reflects gender norms about part-
time work, which is widely accepted and supported by
the state in the Netherlands:
‘I would like to work part-time on the one hand, but I
am also realistic. I think that’s not really an option for
many specialties because there are already so many
women in medicine and a substantial number of them
want to work part-time and that creates problems for
health care. And, well, it also is more accepted if a man
works the whole week. I think that it is also expected
from you to work fulltime’. (S9, m, 24 yrs, 6th year)
Some interviewees do not mention having observed
stress among supervisors, whereas others do:
‘I notice that almost all physicians in the hospital are
too stressed, and as an intern you feel almost obliged
to work as hard as you can and deliver 200% insteadof the normal 100%, the norm is really high’. (S12, f,
23, 5th year)
Medical staff hardly pay attention to the students’ experi-
ence of stress, according to the interviewees. The inter-
viewees accept being left alone with their distress because
otherwise it might influence their future careers:
‘So it’s not like somebody says ‘Oh, I see you’re stressed.
Why?’ I never heard somebody said that, maybe it’s
not important enough. Like if you can’t handle it, you
shouldn’t do it’. (S4, f, 22 yrs, 4th year)‘You won’t go there [to your supervisors] with your
problems, because then their perception of you gets
influenced’. (S9, m, 24 yrs, 6th year)
The norm to remain silent at work about problems may
explain why many students observe no stress among their
supervisors. Interviewees express that they do not feel psy-
chologically prepared for certain internships and would
appreciate the opportunity to talk about stressful situa-
tions in a professional environment.
‘There should be really a course, maybe with a
psychologist who tells you how to deal with stress and
who gives people solutions how to deal with it and not
just talking about it once or twice’. (S5, f, 23 yrs, 5th year)
Students can disclose their emotions and talk about their
stress with friends and family members, which makes it an
entirely private matter, but professional confidentiality
inhibits them from speaking about patient-related issues.
‘Another strategy, which works better, is discussing the
things I have experienced at work with friends or with
my boyfriend. Usually this is possible, but not always.
Besides, I cannot, of course, discuss confidential issues
with others, so I can only tell certain aspects of a
problem’. (S16, f, 22 yrs, 5th year)
In the hospital, however, the implicit message to remain
silent about experiencing stress during medical training
teaches students to cope with stressful situations by en-
gaging in problem-avoiding behavior. In particular, when
students feel uncomfortable in relation to their supervisor,
they keep silent, do not speak up and make sure they do
not stand out because of the fear that the supervisor’s
evaluation will negatively affect career options. But this
will pass, as expressed in the following remark:
‘When you are a physician, you have more control over
your own work, and how you spend your life. Besides,
you’ll have so much experience that, hopefully, at a
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about your decisions’. (S11, f, 22 yrs, 5th year)
Over time, so they hope, they will be more self-
assured and less stressed, have more experience and
work in the specialty of their choice, and a better and
easier life awaits them.
Discussion
Interviewees experience stress and anxiety mainly from
having to prove themselves in front of staff and peers
(Show What You know…), while having to find their own
solutions for dealing with stress (… And Deal With Stress
Yourself). Medical interns face many stressors during their
internships, and sources of stress are, for example, high
workloads and competition between interns. Despite the
many stressors, they feel they cannot be open about their
experiences of stress because that might have repercus-
sions for their grades and their future opportunities. Self-
confidence and stoicism in the face of high stressors, and
fierce competition are experienced as important for in-
terns and physicians‘ self-presentation. And when they
find it hard to live up to these expectations, they lower
their ambitions, consider a specialty with a more ‘control-
lable’ lifestyle, or just hope that things will be different
after graduation. The relationship between stress and per-
formance measures has been reported in earlier studies
[8]. It has been shown that Swedish medical students
worry about developing work-related health problems
such as burnout, and feel that the system leaves them
exhausted [63]. In encounters with staff and peers, a
powerful message is to keep silent about your well-being,
even though physicians are a high-risk population for
stress-related disorders [3,42,64]. Interns feel pressure to
present themselves as ‘professional and self-confident’,
even when they feel insecure, and this adds to their fear of
not being suitable for the profession. Patient encounters
seem rather a source of pride and satisfaction, as reported
earlier [4,10,65]. The role of the medical faculty in foster-
ing caring competence has also been called into question
[66], although an earlier study has shown that 6th-year
Dutch students are more patient-centered than their 1st-
year counterparts [67]. Thus, a decline in empathy to-
wards patients is not a given.
Showing what you know while remaining silent about
stress may place female students at a threefold disadvan-
tage compared to male students. Firstly, in line with other
studies [12,52], also among physicians (see literature re-
view [41]), our interviewees perceive that female medical
students worry more and feel more insecure about their
capabilities and their performance than male students do.
This was the perception of male and female interviewees.
Secondly, several female interns we interviewed report
feeling uncomfortable with required norms to present aconfident self. Feelings of being an impostor occur when
high achieving individuals believe they are less intelligent
and competent than others believe them to be. In previous
studies, such impostor feelings were reported by a higher
percentage of female than male students, including med-
ical students [22]. The impostor syndrome has also been
the highest predictor of students’ distress, although no
gender differences in distress were reported [22]. Female
students may be more willing to admit to feeling vulner-
able, anxious, stressed, or lacking confidence, even when
overall levels are similar [53]. And thirdly, female inter-
viewees report that women like to discuss their insecur-
ities more often. Our findings support the importance of
self-efficacy in personal development [51], and may be
ascribed to stereotypical gender socialization [12,53]. A re-
cent experimental study has also shown that both male
and female students’ average speculation of their future
performance in an internship did not differ when the com-
parison peer (a paper case) of the opposite sex is presented
as performing less well [68]. But when the peer of the op-
posite sex is introduced as performing better or similarly,
on average male students estimated their own perform-
ance as significantly higher than female students. Stereo-
types may play a role in these comparisons. New to our
study is that female students tend and are perceived to en-
gage more often in extensive study behavior to compen-
sate for their ‘lower capabilities’. Consequentially, this is a
risk factor for higher stress; working more hours is a risk
factor for increased work-related fatigue in particular for
highly educated women and for burnout in female physi-
cians [13,16]. In turn, stress may raise doubts about their
capabilities. Medical education is insufficiently receptive
to students’ needs and indeed it fosters silence, while
shared reflection reduces stress and improves learning
[1,8]. Other studies suggest that this may be important for
female physicians in particular e.g. [13]. As early as 1984
in the US, support groups and networks for female faculty
and students were formed to provide role models and
mentoring [39]. Our study suggests that such measures
may still be useful.
Students’ perception of general practice as relatively
open for combining work and care has been reported ear-
lier [69,70], but the finding that interns consider general
practice to be less stressful is new. Swedish medical stu-
dents have reported that they are not prepared to sacrifice
family life and hobbies although these wishes may not be
fulfilled upon their entrance into the profession [63,70,71].
Nevertheless, multiple roles may mitigate strain; having
children has repeatedly been shown not to statistically
explain stress or even to be a protective determinant for
stress in highly educated women including physicians
[13,16]. In the Netherlands, many women work part-time,
and Dutch female students especially may perceive work-
ing part-time as a legitimate way out of stress. However,
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where working part-time is highly common, show that
they may be in for an unpleasant surprise about job de-
mands [2,3].
Our findings suggest that, despite the influx of female
physicians and students, a ‘patriarchal culture’, which fa-
vors aspects such as rationalism, certainty and invul-
nerability is still experienced by medical students [14].
Students perceive medical culture as hierarchical and
competitive in which disclosing feelings of vulnerability
and stress has negative consequences for their grades
and their opportunities for future specialties. As a result,
they hide their feelings of stress as much as possible
from supervisors. This resembles Bleakley’s idea of ‘as-
sertive confidence’ as a ‘defence against recognition of
uncertainty’ [14]. However, the interns perceive some
differences between male and female students in their
responses to this possible ‘masculine protest’. For female
students, shying away from certain specialties and utiliz-
ing part-time work, which is often framed as a way to
combine family with work, seems more acceptable. This
fits into the ideology of strong Dutch motherhood,
where personally taking care of small children is considered
the parents’ (read: mothers’) job. However, our find-
ings suggest a second rationale behind many female
doctors’ preferences for part-time work. Possibly, this re-
sponse to medicine’s patriarchal culture can be con-
ceived of as a feminine protest against the masculine
protest. This ‘feminine protest’ may be another, and in
fact literal, way of distancing one’s self from the medical
culture. Besides, we are not certain the ‘masculine pro-
test’ is actually a protection from the suffering which
doctors perceive from their patients, because working
with patients does not seem to be a major source of
stress for interns. Hence, the ‘masculine protest’ may ra-
ther be a protection from a professional culture in which
it is hard to acknowledge vulnerability and uncertainty
as a physician. Both the ‘masculine’ and the ‘feminine
protest’ are presented as individual responses to a pro-
fessional culture perceived as a given, as shown in some
of the quotes. Therefore, the ‘protesting’ is still rather
conformist.
The Effort-Recovery Model explains high stress levels
from discrepancies between job demands, job control
and work potential [43]. Our results do provide evidence
for the model, for instance, because the internships seem
to require a lot of effort from the students, with long
working weeks, studying hard and showing that they are
motivated and knowledgeable, and the students relate
these aspects to feelings of stress. Our findings suggest
that job demands are high for all interns, while job con-
trol is rather low. However, our study also suggests that
gendered aspects as well as feelings of stress play roles
in the assessment of work potential itself, by studentsand by their peers. Hence, stress is not necessarily an
outcome of a discrepancy, it can also be the source of
such perceived discrepancy. The Effort-Recovery Model
seems to ignore the gendered dimensions of: (a) recov-
ery, which may apply better to male students’ (who are
perceived to seek recovery by taking leisure time, doing
sports) stress responses; and (b) cumulation, which may
apply better to female students’ (who are perceived to
intensify their efforts by studying harder which may fur-
ther impair their general well-being) responses. When
female interns have done everything within their power
to increase their work potential, yet still experience
stress as a result of discrepancy between their capabil-
ities and work demands, then aiming to work fewer
hours in a less demanding specialty may seem like a
sensible strategy. However, such a strategy is also con-
sidered as evidence that they are not completely suitable
for the profession, and thus, have lower work potential.
This may be one explanation for the persistent gender
segregation in the profession [19].
Methodological considerations and future research
There are a number of strengths and limitations to the
current study. Firstly, the study is retrospective and later
experiences may modify earlier experiences of stress. We
also have no information about the particular internships
the students were following when they were interviewed,
and their current position may have influenced their re-
ports. However, students from all internship years were
interviewed, and thus we have sufficient variation. Sec-
ondly, qualitative work ideally requires fluency in the lan-
guage, which was not the case in this study. The first
interviewer had a German background and conducted the
interviews in English. This may have attracted students
who were proficient in English and nuances may have
been lost, although both Dutch and German students have
profound training in English during their education from
an early age. The fact that both the interviewer and inter-
viewees were not native speakers of English may have en-
hanced relationship building during the interviews, but it
may also have been an obstacle for communication. The
first series of interviews was also analyzed in English. The
second series of interviews was conducted and analyzed in
Dutch, and quotes were translated to English afterwards.
And although we saw no evidence for lacking nuances or
possibly contradictory findings, language issues still may
have influenced the results [59]. Thirdly, both interviewers
were health sciences students. Interview training was part
of their graduate programme, but neither of them was an
experienced interviewer. This is possibly correlated with
the finding that the interviews provide a good insight into
‘daily’ stressors and problems, but not into highly prob-
lematic and sensitive topics such as harassment. And fi-
nally the number of interviewees was small, and the
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clusions. Among the 17 interviewees only six were men,
which is a relatively low number. Nevertheless, both fe-
male and male students perceive similar gendered patterns
in regards to dealing with stress by themselves and their
colleagues. Variation in medical students’ perception of
own stress was revealed. Therefore, data and theoretical
saturation have been achieved [59,62], in particular, regard-
ing a gendered perspective. Our initial purposive recruit-
ment approach ended up in being one of convenience.
However, the interviewees report that they prefer discuss-
ing stress with friends in a private sphere. Hence, the fact
that interviewees were found through personal contacts
may actually have benefited disclosure to the interviewer.
Qualitative and quantitative research have their own
merits. A quantitative study on stress among interns
based on the Effort-Recovery Model may provide insight
into students’ experience of stress, factors that are asso-
ciated with stress and gender differences therein. The
qualitative approach allows us to incorporate a more
fluid gendered perspective and to reflect on the percep-
tions and processes of (doing) gender during the intern-
ships. Future research, both quantitative and qualitative,
may include a greater variety of medical students and lo-
cations (in order to study differences in the experience
of stress across wards), or include a particular focus on
students with an ethnic minority background. In a US
study, ethnic mistreatment of students was high, despite
institutional efforts to reduce it, and it was found to not
likely be reported by students [33]. Investigating resi-
dents and supervisors’ attitudes towards stress, as well as
gender and ethnic differences therein may provide fur-
ther tools for improvement of medical education in the
clinical years. Most importantly, studying the conse-
quences for male and female students and physicians of
detaching oneself not only from patients, but in particu-
lar from their own feelings of insecurity in order to ad-
here to current professional norms is important. This
could help to understand the gendered dynamics behind
the paradox that physicians should compromise their
own health to the benefit of their patients just because
that is considered more professional. With Bleakley, we
advocate that medical education welcomes a democratizing
process in which collaborative teamwork with colleagues
and patient-centered collaborations are the means to
improve patient care [14].
Conclusions
Interviewees experience stress because they have to
show what they know, while having to deal with stress
themselves. They feel they must present themselves as
‘professional and self-confident’ and remain silent about
experiencing stress. Female students may face more dis-
advantages by this culture. Raising awareness amongsupervisors about their impact on students’ stress is im-
portant. Medical students may benefit from a clearer
picture of different specialties and the expectations of
their members both during and after medical training.
Communication and confidential discussions at work
within departments, mentoring and support from supe-
riors are protective determinants of doctors’ well-being
[8,42,63,64,72]. Our findings suggest that such measures
may particularly benefit those who feel less able to
manifest the masculine protest, more often female stu-
dents and physicians. The culture in the hospital, as well
as professionals’ health, will benefit from an open conver-
sation about stress and the creation of an emotionally
secure context for learning [21,24,63]. Implementing such
a culture might, for instance, be accelerated by producing
student evaluations of the openness towards stress and of
the (dis)respect that they have encountered during their
rotations [33]. All specialties must accommodate to their
future members’ needs, male and female and across groups,
to safeguard physicians’ well-being and consequentially,
patient care.
Competing interests
The authors declare that they have no competing interests.
Authors’ contributions
PV, VR and RdV have designed the study. VR and RdV have recruited
interviewees and conducted the interviews. All authors were involved in the
coding process. PV and IH drafted the article, which was revised for
important intellectual content by all authors. All authors have approved the
final manuscript.
Acknowledgements
The authors wish to thank all the students who participated in this study,
and acknowledge Whitney Stark, Annemijn van Marlen and Sam Keyes for
editing the English language text.
Author details
1Department of Medical Humanities, VU University Medical Centre, EMGO
Institute for Health and Care Research, School of Medical Sciences,
Amsterdam, The Netherlands. 2Clinipace AG, Volketswil, Switzerland. 3Cormel
IT Services, Sittard, The Netherlands. 4Department of Social Medicine, Maastricht
University, School Caphri, Maastricht, The Netherlands.
Received: 6 August 2013 Accepted: 14 May 2014
Published: 17 May 2014
References
1. Prins JT, Gazendam-Donofrio SM, Tubben BJ, Van der Heijden FMMA, Van
de Wiel HBM, Hoekstra-Weebers JEHM: Burnout in medical residents: a
review. Med Educ 2007, 41(8):788–800.
2. Fuchs S, Endler PC, Mesenholl E, Paß P, Frass M: Burnout bei
niedergelassenen Ärztinnen und Ärzten für Allgemeinmedizin. Wien Med
Wochenschr 2009, 159(7–8):188–191.
3. Twellaar M, Winants Y, Houkes I: How healthy are Dutch general
practitioners? Self-reported (mental) health among Dutch general
practitioners. Eur J Gen Pract 2008, 14(1):4–9.
4. Gundersen L: Physician burnout. Ann Intern Med 2001, 135(2):145–148.
5. Helmers KF, Danoff D, Steinert Y, Leyton M, Young SN: Stress and
depressed mood in medical students, law students and graduate
students at McGill University. Acad Med 1997, 72(8):8–14.
6. Radcliffe C, Lester H: Perceived stress during undergraduate medical
training: a qualitative study. Med Educ 2003, 37(1):32–38.
7. Willcock SM, Daly MG, Tennant CC, Allard B: Burnout and psychiatric
morbidity in new medical graduates. Med J Aust 2004, 181(7):357–360.
Verdonk et al. BMC Medical Education 2014, 14:96 Page 12 of 13
http://www.biomedcentral.com/1472-6920/14/968. Dyrbye LN, Thomas MR, Shanafelt TD: Medical student distress: causes,
consequences, and proposed solutions. Mayo Clin Proc 2005,
80(12):1613–1622.
9. Binienda J, Schwartz K, Gaspar D: Training in end-of-life care through
interaction with dying patients. Acad Med 2001, 76(5):517.
10. Prince KJAH, Boshuizen HPA, Van der Vleuten CPM, Scherpbier AJJA:
Students’ opinion about their preparation for clinical practice.
Med Educ 2005, 39(7):704–712.
11. White GA: Sexual harassment during medical training: the perceptions of
medical students at a university medical school in Australia.
Med Educ 2000, 34(12):980–986.
12. Bickel J: Gender equity in undergraduate medical education: a status
report. J Womens Health Gend Based Med 2001, 10:261–270.
13. McMurray JE, Linzer M, Konrad TR, Douglas J, Shugerman R, Nelson K: The
work lives of women physicians. Results from the physician work life
study. J Gen Intern Med 2000, 15(6):372–380.
14. Bleakley A: Gender matters in medical education. Med Educ 2013,
47:59–70.
15. Bebbington P: The origins of sex differences in depressive disorder:
bridging the gap. Int Rev Psychiatry 1996, 8(4):295–332.
16. Verdonk P, Hooftman WE, Van Veldhoven MJPM, Boelens LRM, Koppes LLJ:
Work-related fatigue: the specific case of highly educated women in the
Netherlands. Int Arch Occup Environ Health 2010, 83(3):309–321.
17. Patrício M, Harden RM: The Bologna Process – A global vision for the
future of medical education. Med Teach 2010, 32:305–315.
18. Van Herwaarden CLA, Laan FJM, Leunissen RRM: The 2009 Framework for
Undergraduate Medical Education in the Netherlands. Utrecht: Nederlandse
Federatie van Universitaire Medische Centra; Download 8 April 2014
http://www.nfu.nl/img/pdf/09.4072_Brochure_Raamplan_artsopleiding_-_
Framework_for_Undergraduate_2009.pdf.
19. Kilminster S, Downes J, Gough B, Murdoch-Eaton D, Roberts T: Women in
medicine – is there a problem? A literature review of the changing
gender composition, structures and occupational cultures in medicine.
Med Educ 2007, 41(1):39–49.
20. Dyhrberg O’Neill L, Wallstedt B, Eika B, Hartvigsen J: Factors associated with
dropout in medical education: a literature review. Med Educ 2011, 45:440–454.
21. Niemi P, Vainiomäki P: Medical students’ distress – quality, continuity and
gender differences during a six-year medical programme. Med Teach
2006, 28(2):136–141.
22. Henning K, Ey S, Shaw D: Perfectionism, the impostor phenomenon and
psychological adjustment in medical, dental, nursing and pharmacy
students. Med Educ 1998, 32(5):456–464.
23. Tyssen R, Vaglum P, Gronvold NT, Ekeberg O: Factors in medical school
that predict postgraduate mental health problems in need of treatment.
A nationwide and longitudinal study. Med Educ 2001, 35(2):110–120.
24. Niemi P, Vainiomäki P: Medical students’ academic distress, coping and
achievement strategies during the preclinical years. Teach Learn Med
1999, 11(3):125–134.
25. Schmitter M, Liedl M, Beck J, Rammelsberg P: Chronic stress in medical
and dental education. Med Teach 2008, 30(1):97–99.
26. Poncelet A, O’Brien B: Preparing medical students for clerkship: a
descriptive analysis of transition courses. Acad Med 2008, 83(5):444–451.
27. Remmen R, Denekens J, Scherpbier A, Hermann I, Van der Vleuten C, Van
Royen P, Bossaert L: An evaluation study of the didactic quality of
clerkships. Med Educ 2000, 34(6):460–464.
28. Andersen GR, Aasland OG, Fridner A, Løvseth LT: Harassment among
university hospital physicians in four European cities. Results from a
cross-sectional study in Norway, Sweden, Iceland and Italy (the HOUPE
study). Work 2010, 37:99–110.
29. Richman JA, Flaherty JA, Rospenda KM, Christensen ML: Mental health
consequences and correlates of reported medical student abuse.
J Am Med Assoc 1992, 267(5):692–694.
30. Silver HK, Glicken AD: Medical student abuse: incidence, severity, and
significance. J Am Med Assoc 1990, 263(4):527–532.
31. Nora LM, McLaughlin MA, Fosson SE, Stratton TD, Murphy-Spencer A,
Fincher RM, German CD, Seiden D, Witzke DB: Gender discrimination and
sexual harassment in medical education: perspectives gained by a
14-school study. Acad Med 2002, 77(12 Pt1):1226–1234.
32. Rademakers JJDJM, Van den Muijsenbergh METC, Slappendel G, Lagro-Janssen
ALM, Borleffs JCC: Sexual harassment during clinical clerkship in Dutch
medical schools. Med Educ 2008, 42(5):452–458.33. Fried JM, Vermillion M, Parker NH, Uijtdehaage S: Eradicating medical
student mistreatment: a longitudinal study of one institution’s efforts.
Acad Med 2012, 87(9):1191–1198.
34. Sheehan H, Sheehan D, White K, Leibowitz A, Baldwin DC Jr: A pilot study
of medical student ‘abuse’: student perceptions of mistreatment and
misconduct in medical school. J Am Med Assoc 1990, 263(4):533–537.
35. Bradley H: Gender. Cambridge: Polity Press; 2007.
36. Hammarström A, Johansson K, Annandale E, Ahlgren C, Aléx L, Christianson
M, Elwér S, Eriksson C, Fjellman-Wiklund A, Gilenstam K, Gustafsson PE,
Harryson L, Lehti A, Stenberg G, Verdonk P: Central gender theoretical
concepts in health research. J Epidemiol Community Health 2014, 68:185–190.
37. Abrahams H, Houkes I, Winants YHWM, Twellaar M, Verdonk P: Gender en
burnout bij Nederlandse huisartsen. TSG 2013, 91(4):225–233 [Gender and
burnout among Dutch General Practitioners].
38. Wilcox C, Francis LJ: Beyond gender stereotyping: examining the validity
of the Bem Sex role inventory among 16- to 19-year old females in
england. Pers Indiv Differ 1996, 23(1):9–13.
39. Lorber J: Women Physicians. Careers, Status and Power. New York: Tavistock
Publications; 1984.
40. West C, Zimmerman DH: Doing gender. Gender Soc 1987, 1(2):125–151.
41. Houkes I, Winants Y, Twellaar M, Verdonk P: Development of burnout over
time and the causal order of the three dimensions of burnout among male
and female GPs. A three wave panel study. BMC Public Health 2011, 11:240.
42. Fridner A, Belkic K, Marini M, Minucci D, Pavan L, Schenck-Gustafsson K:
Survey on recent suicidal ideation among female university hospital
physicians in Sweden and Italy (the HOUPE study): cross-sectional
associations with work stressors. Gender Med 2009, 6(1):314–328.
43. Meijman TF, Mulder G: Psychosocial Aspects of Workload. In Handbook of
Work, Organizational Psychology. Edited by Drenth PJD, Thierry H, Wolff CJ.
Hove: Psychology Press; 1998:5–33.
44. Karasek R, Theorell T: Healthy Work: Stress, Productivity and the Reconstruction
of Working Life. New York: Basic Books; 1990.
45. Guthrie E, Black D, Bagalkote H, Shaw C, Campbell M, Creed F:
Psychological stress and burnout in medical students: a five-year
prospective longitudinal study. J R Soc Med 1998, 91(5):237–243.
46. Linzer M, McMurray JE, Visser MRM, Oort FJ, Smets EMA, De Haes HCJM:
Sex differences in physician burnout in the United States and the
Netherlands. J Am Med Womens Assoc 2002, 57(4):191–193.
47. Roberts LW, Warner TD, Lyketsos C, Frank E, Ganzini L, Carter D: Perceptions
of academic vulnerability associated with personal illness: a study of
1027 students at nine medical schools. Compr Psychiat 2001, 42(1):1–15.
48. Notman MT, Salt P, Nadelson CC: Stress and adaptation in medical
students: who is most vulnerable? Compr Psychiat 1984, 25(3):355–366.
49. Bernstein J, Carmel S: Gender differences over time in medical school
stressors, anxiety and the sense of coherence. Sex Roles 1991,
24(5–6):335–344.
50. Rees C: Self-assessment scores and gender. Med Educ 2003, 37(6):572–573.
51. Axelson RD, Solow CM, Ferguson KJ, Cohen MB: Assessing implicit gender
bias in Medical Student Performance Evaluations. Eval Health Prof 2010,
33(3):365–385.
52. Self-efficacy BA: The Exercise of Control. New York: W.H. Freeman and
Company; 1997.
53. Blanch DC, Hall JA, Roter DL, Frankel RM: Medical student gender and
issues of confidence. Pat Educ Couns 2008, 72(3):374–381.
54. Maheux B, Dufort T, Béland F, Lévesque JA: Female medical practitioners:
more preventive and patient oriented? Med Care 1990, 28(1):87–92.
55. Nolen-Hoeksema S, Jackson B: Mediators of the gender difference in
rumination. Psychol Women Quart 2001, 25(1):37–47.
56. Nolen-Hoeksema S, Larson J: Explaining the gender difference in
depressive symptoms. J Pers Soc Psychol 1999, 77(5):1061–1072.
57. Bligh J: Problem-based learning in medicine: an introduction. Postgrad
Med J 1995, 71(836):323–326.
58. Polit DF, Beck CT: Nursing Research: Principles and Methods: Generating and
Assessing Evidence for Nursing Practice. Philadelphia: Wolters Kluwer/
Lippincott Williams & Wilkins; 2008.
59. Green J, Thorogood N: Qualitative Methods for Health Research. Los Angeles:
Sage; 2009.
60. Braun V, Clarke V: Using thematic analysis in psychology. Qual Res Psychol
2006, 3:77–101.
61. Neuendorff KA: Content analysis – A methodological primer for gender
research. Sex Roles 2011, 64:276–289.
Verdonk et al. BMC Medical Education 2014, 14:96 Page 13 of 13
http://www.biomedcentral.com/1472-6920/14/9662. Guest G, Bunce A, Johnson L: How many interviews are enough? An
experiment with data saturation and variability. Field Methods 2006,
18(1):59–82.
63. Holmström I, Sanner MA, Rosenqvist U: Swedish medical students’ views
of the changing professional role of medical doctors and the
organisation of health care. Adv Health Sci Educ 2004, 9(1):5–14.
64. Fridner A, Belkic K, Minucci D, Pavan L, Marini M, Pingel B, Putoto G,
Simonato P, Løvseth LT, Schenck-Gustafsson K: Work environment and
recent suicidal thoughts among male university hospital physicians in
Sweden and Italy: The Health and Organization among University
Hospital Physicians in Europe (HOUPE) study. Gender Med 2011,
8(4):269–279.
65. Babaria P, Abedin S, Nunez-Smith M: The effect of gender on the clinical
clerkship experiences of female medical students: Results from a
qualitative study. Acad Med 2009, 84(7):859–866.
66. Maheux B, Beaudoin C, Berkson L, Côté L, Des Marchais J, Jean P: Medical
faculty as humanistic physicians and teachers: the perceptions of
students at innovative and traditional medical schools. Med Educ 2000,
34(8):630–634.
67. Verdonk P, Harting AJ, Lagro-Janssen TLM: Does equal education generate
equal attitude? gender differences in medical Students’ attitude toward
the ideal physician. Teach Learn Med 2007, 19(1):9–13.
68. Raat AN, Kuks JBM, Van Hell EA, Cohen-Schotanus J: Peer influence on
students’ estimates of performance: social comparison in clinical
rotations. Med Educ 2013, 47(2):190–197.
69. Van Tongeren-Alers M, Van Esch M, Verdonk P, Johansson EE, Hamberg K,
Lagro-Janssen T: Are new medical students’ specialty preferences
gendered? Related motivational factors at a Dutch medical school.
Teach Learn Med 2011, 23(3):263–268.
70. Diderichsen S, Johansson EE, Verdonk P, Lagro-Janssen T, Hamberg K: Few
gender differences in Swedish medical students’ specialty preferences.
A study of motivational factors and their impact on last year students’
specialty preferences. BMC Med Educ 2013, 13:39.
71. Diderichsen S, Andersson J, Johansson EE, Verdonk P, Lagro-Janssen T,
Hamberg K: Swedish medical students’ expectations of their future life.
Int J Med Educ 2011, 2:140–146.
72. Løvseth LT, Aasland OG, Fridner A, Jónsdottir LS, Marini M, Linaker OM:
Confidentiality and physicians’ health. A cross-sectional study of
university hospital physicians in four European cities (the HOUPE-study).
J Occup Health 2010, 52(5):263–271.
doi:10.1186/1472-6920-14-96
Cite this article as: Verdonk et al.: Show what you know and deal with
stress yourself: a qualitative interview study of medical interns’
perceptions of stress and gender. BMC Medical Education 2014 14:96.Submit your next manuscript to BioMed Central
and take full advantage of: 
• Convenient online submission
• Thorough peer review
• No space constraints or color ﬁgure charges
• Immediate publication on acceptance
• Inclusion in PubMed, CAS, Scopus and Google Scholar
• Research which is freely available for redistribution
Submit your manuscript at 
www.biomedcentral.com/submit
